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Feeding ecology of the Common Tree Frog (Hyla arborea) 
in a swampland, Western Hungary 


By 
T. KOVACS and J. TÖRÖK’ 


Abstract. We studied the food composition of 220 specimens of Hyla arborea in a swamp forest in Kis- 
Balaton Nature Reserve, Western Hungary, between 1993-1995. The diet of frogs basically consisted of 
insects, mainly Diptera, Coleoptera, Homoptera and Heteroptera. Araneidea was also found in high 
percentage in the sampled stomachs. By mass Gastropoda and Lepidoptera larvae made up a larger 
proportion of diet than by number. The diet of Common Tree Frog was more diverse in autumn than in 
spring or summer. Between years, similarity of food composition were around 50 96. 


The Common Tree Frog (Hyla arborea) has wide geographical range in Europe. It 
distributes from the north-west part of the Iberian Peninsula to the western Ukraine and 
from southern Sweden to the Caucasus (GROSSE, 1994). H. arborea is a widely distributed 
but locally not abundant species of the Hungarian herpetofauna. lt uses various 
microhabitats from the herb-layer to the canopy and changes them depending on seasons 
and ages of frogs. In our study area adults were found on the ground in early spring and in 
October. After mating they climb 5 or more meters up into the bushes and trees. 
Postmetamorphs and young juveniles forage on the ground or the lower bush-layer up to 
2 m. 

Similarly to other amphibian species, H. arborea is a generalist and opportunistic 
predator. As a consequence of this foraging strategy, the composition of its diet reflects the 
available food supply in the microhabitats where it forages. Although H. arborea is widely 
distributed in Europe few data have been published on its diet (BANNIKOV, 1985; 
CLAUSNITZER, 1986; JUSZCZYK; 1974). Some data has been published on the other species 
in Hyla, in other parts of Holarctic Region (JOHNSON and BURY, 1965; OPLINGER, 1967; 
FREED, 1988). It is, however, difficult to compare those findings with our results as the life 
history of those species, the used habitat, available food supply, and other variables differ 
from those in our Common Tree Frog population. Previous studies (LOW et al., 1990; 
KOVACS and TÖRÖK, 1992, 1994, 1995, 1997; TOROK and CsORGO, 1992; TÖRÖK and 
KOVACS, 1996) have shown a high level of consumption of coleopterans and dipterans in 
six studied non-hylid amphibian species in Kis-Balaton swampland area. 

The predator-size/prey-size hypothesis predicts that larger predators usually forage for 
larger prey. This hypothesis has been tested in various type of predators including 
amphibians (GRIFFITHS, 1986; FLOWERS and GRAVES, 1995). This relationship usually 
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exists in competitive communities where a range of sizes predator species occur. In the 
present study we tested whether size-related prey preference can be found within the 
population of H. arborea. 


Materials and methods 


Our study was conducted over three years, between 1993-1995. The study site was a 
swamp forest (Diás-Island) in the northern part of Kis-Balaton Nature Reserve. H. arborea 
occurred mostly on the trees in the edge zone of the forest and, with lower frequency, on 
the ground in open meadows. No specimens were found on the ground in the forest. 

We collected frogs by hand. We used stomach-flushing (OPATRNY, 1980) to obtain 
stomach contents from the frogs. Prey items were preserved in 7096 methanol, and then 
were identified to order or family level and their length (mm) was measured. We also 
measured the snout-vent length of frogs. Weight of prey items were estimated by three 
generalised weight-length indices (GOWING, 1984; ROGERS et al, 1976, 1977) and we 
calculated the percentage occurrence of prey groups by mass and by number. For 
comparing the diet in different years we used a proportional similarity index (RENKONEN, 
1938). The diet diversity was computed using the Shannon diversity index (SHANNON and 
WEAVER, 1949). Seasonal changes in diet were compared only in 1995. 


Results 


We found large numbers of dipterans, coleopterans, spiders and aphids in the stomach 
of H. arborea (Table 1/a). Dipterans in the families of Culicidae and Chironomidae were 
extremely considerable in 1994. 

There was seasonal change in diet composition (Table 1/b). In spring, frogs ate 
dipterans, coleopterans and spiders in high numbers, whereas in summer homopterans 
and dipterans dominated in the diet. Ín autumn the proportion of the dipterans decreased 
but gastropods, lepidopteran larvae and spiders appeared in higher numbers in H. arborea. 

Considering the biomass of prey items asides from dipterans and coleopterans, 
gastropods and lepidopteran larvae also formed important parts of the diet (Table 1/a). 
The preferred prey goups by season were: spring, dipterans and coleopterans; summer, 
dipterans, lepidopteran larvae and gastropods; and autumn, lepidopteran larvae and 
gastropods. In spring of 1995 three dragonflies were eaten. They were extremely large (x = 
308 mg) compared to other prey items and therefore dominated volume estimates of prey 
importance in the diet. 

We found that, on average, smaller (juvenile) frogs fed on smaller prey and the larger 
frogs on larger prey (Fig.1). However, the minimum and maximum prey sizes were the 
same in the smallest and largest frogs. There was a significant, positive correlation (r = 
0.311, n = 209, p = 0.01) between the size of frogs and the size of prey. 

Diet diversity was the same in 1993 and 1995 (H = 2.32 for 1993, H = 2.37 for 1995) 
while in 1994, when dipterans formed more than 70 percent of the diet, diet diversity was 
quite low (H = 1.52). Diet diversity also showed seasonal variation. It was lower in spring 
and summer (H = 1.85 and H = 1.86 for the two seasons respectively) but higher in 


96 


Table 1/a. Percentage of different prey groups in the stomachs of Hyla 
arborea on Dids Island in three sampling years (N =by number, W =by 
weight, |=larvae) 


1993 1994 1995 

Prey groups 

N WwW N Ww N wW 
Gastropoda 18 13.2 0.7 6.7 5.7 24.4 
Isopoda 04 00 
Chilopoda 0.2 00 
Collembola 0.2 0.0 
Odonata 0.8 24.7 
Orthoptera 02 14 
Psocoptera 09 0.1 
Physopoda 02 0.0 
Heteroptera - 89 34 47 30 3.8 10 
Homoptera L8 07 0.2 0.2 5,5. . 1:7 
Aphidina 12.7 14 0.7 0.2 08 0.1 
Neuroptera 0.2 0.9 06 0.1 
Coleoptera 26.0 15.4 7.7 6.3 10.6 42 
Coleoptera l. 2.5 1.9 0.5 0.6 10 04 
Trichoptera - 13 14.0 
Lepidoptera 0.2 0.1 08 3.9 
Lepidoptera l. 5.1 16.4 0.2 0.1 4.2 11.8 
Diptera 18.3 12.6 75.5 72.3 42.0 19.1 
Diptera l. 32 0.2 0.2 0.0 19 0.1 
Hymenoptera 3.2 2:5 2.2 0.6 2.5 0.5 
Formicidae 36 07 0.5 0.1 51 0.3 
Pseudoscorpionidea|] 0.6 0.1 0.2 0.1 0.6 0.0 
Opilionidea 0.2 0.5 04 0.2 
Araneidea 10.8 17.8 4.2 8.4 10.4 5.9 


Acaridea 1.2 0.0 0.6 0.0 
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Table 1/b. Percentage of different prey groups in the stomachs of Hyla 
arborea on Dids Island in three seasons of 1995 (N=by number, W=by 
weight, l= larvae) 


Autumn 


Summer 


W 


N W 


Gastropoda 14.7 49.8 
Isopoda 0.6 0.1 0.7 0.1 
Chilopoda 0.7 01 
Collembola 04 00 

Odonata 2.0 65.3 

Orthoptera 07 40 
Psocoptera 06 0.1 28 01 
Physopoda 0.7 Ol 
Heteroptera 2.0 0.6 28 0.7 717 1.6 
Homoptera 15.0 5.7 14 0.5 
Aphidina 0.5 0.0 L2 OI 07 00 
Neuroptera 21 02 
Coleoptera 17.6 48 61 173 63 14 
Coleoptera 1. 0.5 0.3 0.6 0.1 21 0.7 
Lepidoptera 1.2 12.0 14 2.1 

Lepidoptera 1. 1.5 3.6 13.3 30.8 
Diptera 48.3 18.5 58.3 41.3 12.6 3.1 

Diptera l. 24 Q1 18 0.3 14 041 
Hymenoptera 2.4 07 0.6 03 49 04 
Formicidae 59 03 0.6 0.0 9.8 0.6 
Pseudoscorpionidea| 1.5 0.1 

Opilionidea 12 0.8 

Araneidea 11.7 92 3.3 161 4.4 
Acaridea 15 00 


autumn (H = 2.54) because of the moderate proportion of dipterans. The similarities 
between the diet of the study years were quite low (0.41, 0.56, 0.58 between 1993-1994, 
1994-1995, 1993-1995, respectively). 


Discussion 


In our study, we found that H. arborea fed on prey which typically found off the 
ground in higher vegetation. Stomachs of frogs collected on the ground (at the beginning 
and the end of their active period) were usually empty. Also, prey number per stomach 
was low in these individuals. Some prey types, such as earthworms, isopods, collembolans, 
chilopods and diplopods, which typically move on the soil surface and are usually present 
in the diet of other amphibian species in the study area, were almost completely absent 
from the stomach of these tree frogs (KOVACS and TOROK, 1992, 1994). There was no 
evidence that these tree frogs feed on aquatic groups, as neither amphipods nor aquatic 
insects were present in the stomachs. In Germany, CLAUSNITZER (1986) analysed faecal 
pellets of H. arborea and found that dipterans and coleopterans dominated in the diet in 
summer (47.2 and 34.2 96, respectively). In our study, these groups dominated in the diet, 
but only if spring, summer and autumn were combined; they did not dominate if only 
summer was examined. In summer, homopterans were more numerous than coleopterans 
in Diás-Island. In autumn, other groups, such as gastropods, lepidopteran larvae, ants and 
spiders also occurred in higher number than did coleopterans in the diet of frog diets. 

Comparing the diet of H. arborea to the other anuran species living in Kis-Balaton we 
found notable differences (KOVACS and TOROK, 1992). The highest similarity in diets 
(0.74) was between H. arborea and Rama esculenta complex (unpublished data of 1995) 
because the latter species also ate large numbers of dipterans and coleopterans. Edible Frog 
forages mainly during the daytime and very often in open sites where dipterans were 
common. Edible Frog uses several microhabitats, such as forest ground, meadows, river 
banks, reedbeds and open water. Because of it, many other prey groups were present in its 
diet, i.e. earthworms and aquatic isopods. We found the lowest similarity between H. 
arborea and Bufo bufo (0.28) in 1995. Common Toad is a nocturnal predator, and its diet 
consists of mostly apterous or weakly flying groups. Dipterans formed only 10.7 96 of the 
diet. Diet composition of other anuran species (Rana arvalis, Bombina bombina, Pelobates 
fuscus) shown moderate similarity to Common Tree Frog's diet. 

Seasonal changes in diet composition was probably correlated to variations in resource 
supply. When a prey group dominated in the habitat, it also formed a higher proportion of 
the diet. For example, dipterans were common in spring and summer and non-aphid 
homopterans were common in summer. The high diet diversity in autumn was the result 
of more generalised feeding, in which dipterans played a much smaller role. Our studies in 
1992-93 on seasonal change of diet diversity in R. esculenta c. shown a different result from 
that found in the Common Tree Frog (KOVACS and TOROK, 1994). In Edible Frog, diet 
diversity was almost the same in the three seasons (spring: 2.59, summer: 2.40, autumn: 
2.50). There was no prey group which dominated as strongly as did dipterans in H. 
arborea. Because of its unspecialised microhabitat preference Edible Frog can change its 
forage sites easily following a change in prey supply. However, Comon Tree Frog are tree- 
dimbing specialist and unwillingly leave the canopy. 
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y 20.1816x4 0.7095 


mean length of prey items [mm] 


snout-vent length of frogs [mm] 


Fig. 1. Predator size dependent prey sizes in Hyla arborea in Diás Island, 1993-1995 
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There is only a moderate difference between the size of postmetamorph juveniles (20-25 
mm) and adults (40-50 mm) of H. arborea. As a result, there are only slight differences in 
the prey utilised by these two size groups. LÓW (1990) found much larger prey sizes were 
eaten by larger specimens of R. esculenta and R. arvalis in which snout-vent length of 
postmetamorph juveniles is 20-25 mm whereas 4-years old adults grow up to 70. mm or 
more. 

Summing up our results, although Hyla arborea eats a large variety of prey groups its 
diet consists of mainly dipterans and coleopterans. We observed seasonal changes in diet 
composition which connect not to differences in microhabitat use of Common Tree Frog 
but to the availability of prey supply. As the predator-prey size hypothesis predicts, there 
was a positive correlation between frog size and its prey size. 
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